Sixteen strains of physiological and pathological vaginal bacteria were tested for their ability to secrete histamine from rat peritoneal mast cells in vitro. We noticed that Mycoplasma hominis-induced histamine release was very high (up to 53.6 %). The stimulation of rat mast cells with Staphylococccus cohnii, Staphylococcus coagulase(-) (two strains), Ureaplasma urealyticum, Peptostreptococcus spp., Bacteroides capillosus, Staphylococcus aureus and Streptococcus agalactiae resulted in lower, but significant histamine secretion (11.2 % ·17.5 %). Other bacterial strains (Staphylococcus epidermidids, Enterococcus faecalis, Escherichia coli, Actinomyces naeslundii (two strains) and Lactobacillus fermentum (two strains) caused very low (4.2 % -8.8 %) histamine release.
Mast cells can be found throughout the body but are most prevalent in areas which interface directly with the external environment. These cells are a source of powerful wide spectrum, mediators and cytokines (1-4). Preformed mediators stored in secretory granules include histamine, proteoglycans, numerous enzymes, chemotactic factors, and cytokines (interleukins (lL)-4, -5, -6, -8, tumor necrosis factor alpha (TNF-a). Newly generated mediators include prostaglandins (PG), leukotrienes (LT) and platelet activating factor (PAF). Cytokines include IL-I, -2,-3,-4,-5,-6,-7,-IO,-12,-13,-16,chemokines IL-8, RANTES and TNF-a, transforming growth factor beta (TGF-B), and interferon gamma (IFNy). When released, these mediators and cytokines exert different effects on surrounding cells and tissues. Nowadays it is undoubtful that mast cells are a source of so many mediators and cytokines, since they play an important role in different physiologic and pathologic reactions (2, 3, 5, 6) . Mast cell mediators and cytokines are released after appropriate stimulation via IgE-dependent (anaphylactic) mechanism or IgE-independent pathway (2, 7). IgE-dependent mechanism involves a preliminary binding of IgE to specific highaffinity receptors FCERI and a subsequent crosslinking of bound IgE molecules by specific antigen. IgE-independent pathway is unrelated to antigens; mast cells are stimulated by different endogenous or exogenous agents. One of the very important exogenous agents are bacteria and/or their products. Therefore, it is now suggested that mast cells playa pivotal role in rapid and vigorous cascade of inflammatory reactions during bacterial infections (6, 8, 9) .
The present study was undertaken to assess whethercertainphysiologicalandpathologicalvaginal bacteria, especially the ones which are known to be associated with bacterial vaginosis, can directly stimulate rat mast cells to release histamine. For killing the bacteria, the suspensions of bacteria (in concentration 10-1 CFU/ml) were heated at 65"C for 30 min.
The mast cells were obtained from female Wistar rats weighing 200 -250 g. Mast cells were collected from the peritoneal cavity by lavage with 10 mI of the medium containing 137 mM NaCI, 2.7 mM KCI, I mM CaCI2' I mM MgCI 2 , 10 mM HEPES buffer, and 5.6 mM glucose supplemented with I mg/ml bovine serum albumin (BSA) (pH of the medium was adjusted to 6.9). After abdominal massage (90 s) the cell suspension was removed from the peritoneal cavity and washed twice by centrifugation (150 g for 6 min at 4"C). After being washed, the cells were suspended in I ml of the medium and layered onto a Percoll solution containing 6.3 ml Percoll and 0.7 ml concentrated salt solution. After centrifugation at 225 g for 20 min at 4"C, the mast cells sedimented. Those on the bottom of the tube were washed twice by centrifugation at 150 g for 5 min (10). After being washed, the mast cells were counted and resuspended in an appropriate volume of the medium to obtain mast cell concentration 4 x 10 5 cells/m\. The purity of the mast cells was> 92%. as determined by metachromatic staining with 0.0 I % toluidine blue.
The cell suspensions were carefully divided into 90-~.d aliquots and equilibrated at 37"C for 5 min. Subsequently, IOilIof the suspensions of killed bacteria at the final concentration 10-1 CFU/ml or compound 48/ 80 at the final concentration 10 ug/rnl was added. Incubation was carried out in a waterbath with constant stirring for 20 min. The reaction was stopped by adding 0.9 ml of cold medium. Next, the cell suspensions were centrifuged ( 150 g for 6 min at 4"C), and the supernatants were decanted into other tubes for histamine determination (released histamine). A total of 2 ml of distilled water was added to each tube with a cell pellet (residual histamine). In every experiment, appropriate controls for determination of spontaneous histamine release in the absence ofstimulating agent were included.
The histamine content was determined in both cell pellets (residual histamine) and supernatants (released histamine) by spectrofIuorometric method using OPT (the excitation wavelength was 360 nm, while the fluorescence wavelength was 450 nm) (II). Histamine release was expressed as a percentage of the total cellular content of this amine after correction for the spontaneous release found in controls.
NaCI, KCI, CaCI 2 , MgCI 2 , glucose, N-2hydroxyethylpiperazine-N' -ethanesul phonic acid (HEPES), compound 48/80, bovine serum albumin (BSA) and ortophalaldehyde (OPT) were obtained from Sigma Chemical Company. Percoll was obtained from Pharmacia.
Statistical parameters included mean value and standard error of the mean (SEM).
RESULTS
The influence of eight strains of Gram-positive cocci on rat peritoneal mast cells is shown in figure 1 . We noticed that incubation of rat mast cells with S. cohn ii, S. coagul(-) (two strains), Peptostreptococcus spp., S. aure us and S. agalactiae caused significant histamine secretion from these cells (17.5 ± 7.0%,16.8 ± 5.0%,16.3 ± 3.2%, 14.6 ± 4.2%, 11.4 ± 4.3% and 11.2 ± 9.7%, respectively). The stimulation of rat mast cells with Ei faecalis or S, epidermidis caused up to 8.4± 4.1 % and 7.8 ± 3.1 % of histamine release. In the same experimental conditions rat mast cells released 50.9 ± 4.8% of histamine to the challenge with compound 48/80, a well-known histamine releaser.
Histamine release from rat mast cells induced by genital mycoplasmas and anaerobic bacteria is shown in figure 2 . The incubation of mast cells withM. hominis or U. urealyticum caused histamine release up to 53.6 ± 2.8% and 17.4 ± 5.1%, respectively ( Fig. 2A) . The magnitude ofhistamine release induced with anaerobic bacteria was significantly lower (Fig. 2B) . B. capillosus stimulated histamine release by 11.5 ± 3.3% of total histamine content, E. coli -8.6 ± 3.6%, L. fermentum (two strains) -8.8 ± 2.8% and 4.2 ± 3.5%. Histamine secretion induced by A. naeslundii (two strains) was 7.5 ± 2.6% and 6.3 ± 1.7%. For 
DISCUSSION
It was postulated that bacteria and/or their products might be of importance in many diseases, owing to their ability to stimulate mast cells mediator release or to modulate the reactivity of these cells to other stimuli.
It was documented that S. aureus antigens induced histamine release from rat peritoneal mast cells (12, 13) , and E. coli caused histamine secretion from murine peritoneal mast cells (14) . Helicobacter pylori preparations did not elicit histamine release from rat serosal (15) (16) (17) and rat intestinal mucosal (17) mast cells. However, Bechi et al. (15) pointed that H. pylori potentiated the release of histamine from rat serosal mast cells induced by compound 48/80 and calcium ionophore A23187, and Masini et al. (17) observed that H. pylori enhanced the histamine secretion from rat serosal and intestinal mucosa mast cells induced by conjugated and unconjugated bile acids. On the other hand, Lutton et al. (16) found that H. pylori caused inhibition of histamine secretion from rat peritoneal mast cells induced by ionophrore A23187, compound 48/80, concanavalin A (Con A) and anti-rat IgE. Recently, we have demonstrated that four intestine mucosa-associated strains of bacteria (B. thetaiotaomicron, B. fragilis, Bijidocbacterium adolescentis and E. coli stimulated rat peritoneal mast cells to histamine secretion, however the magnitude of histamine release was not high (up to 6%) (18) . We have also noticed that all studied bacterial strains exert an inhibitory effect on rat mast cell reactivity in both anaphylactic (with ConA) and anaphylactoid (with compound 481 80) reactions.
Church et al. (19) remarked that formalinkilled bacteria such as E. coli, Enterobacter cloacae, S. epidermidis , Proteus vulgaris, Klebsiella oxytoca and K. pneumoniae can induce histamine release from human mast cells obtained by enzymatic dispersion technique from lungs and adenoids. We documented that bacterial antigens of Branhamella catarrhalis, S. aureus, S. viridans and Haemophilus influenzae released. histamine from human pulmonary mast cells recovered by bronchoalveolar lavage (20) and, to a lesser extent, from human adenoidal and mesenteric mast cells (21) .
It was also documented that some bacterial products can activate mast cells to mediator secretion. Bacterial hemolysins of E. coli, Serratia marcescens, Aeromonas hudrophila and Listeria monocytogenes (22) , Vibrio vulnificus protease (23), and lipopolisaccharide from B. oralis, Fusobacterium nucleatum and Vei llonella parvula (24) stimulated rat peritoneal mast cells to release histamine. Toxin A from Clostridium dijjicile caused significant release of TNF-a from rat mast cells, but did not induce release of NO or histamine (25) . Staphylococcal enterotoxin B induced release of serotonin from rat RBL-2H3 and murine periotoneal mast cells (26) . Protein L from P. magnus activated mast cells isolated from human lung parenchyma and skin tissues to release of preformed (histamine) and de novo synthesized mediators (LTC 4 and PGD 2 ) (27). Wex et al. (28) demon stated that toxin B of C. difficile caused inhibition of rat mast cell reactivity.
The resent study showed that bacteria strains isolated from vagina and cervical canal of pregnant women were able to directly induce the secretion ofhistamine from rat mast cells in vitro. However, we have noticed significant differences in the magnitude of histamine release. M. hominis had the greatest capacity to induce secretion of histamine (histamine release up to 53.6%). The stimulation of rat mast cells in vitro with S. cohn ii , S. coagulose(-), U. ure alyti cum, Peptostreptococcus spp., B. capilossus, S. aureus and S. agalactiae also caused significant, but lower, histamine release (11.2% -17.5%). Activation of mast cells with other strains of bacteria resulted in low secretion of histamine (from 4.2% to 8.8%).
Some of bacteria strains tested in our experiments are associated with bacterial vaginosis. It is now indicated that bacterial vaginosis in pregnancy may lead to increased risk of preterm labor, preterm premature rupture of the membranes or preterm birth (29) (30) (31) (32) (33) . Several pathogenic mechanisms by which ascending infections during pregnancy may cause such complications are discussed. Taking into account that both human uterus (34) (35) (36) and placenta (37, 38) have a considerable number of mast cells, it is assumed that mast cells play an important role in maintaining placental integrality and function. Moreover, it can be presumed that interaction between uterine and placental mast cells and bacteria present in lower genital tract may influence the course of pregnancy.
It should be pointed out that our experiments were performed in vitro on mast cells isolated from rat peritoneal cavity. Thus at present any clinical implications of our findings should be determined by further studies on human mast cells isolated from human placenta. Such experiments are now in progress in our laboratories.
